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(54) KOHCTPYKUHfl 3A60H CKBAXUHbl 

(57) H306peTeMHe OTHOCMTCfl K KOHCTpyKMUM 

CKBaxMMU. Uenb - yMeHbiueHne rpyAoeMxo- 
ctm pa6oT. Hoc/ie 6ypeHna CKea*wHbi ao 
KpOB/iw npOAyKTMBHoro o6beKTa 4 cnycKaor 
3Kcn/iyaTauMOHHyK) KonoMHy 1 w ueMeHTupy- 
iot ee. JXanee ocymecTB/i*K>T 6ypeHwe npo- 
AyKTMBHoro o6i>eKTa 4 ao/iotom. A^aMeip 
KOTOporo MeHbiue BHyTpeHHero AuaweTpa 
3Kcn/iyaTauMOMMOft kohohhw 1. nocne Mero 
paciuwpjiiOT ee p33Abm*hwmm paciimpuTe- 
nitMM. Bwno/iMiiioT pa6oTbi no M3MepeHWK> 
4>aKTWMecKoro AwaMerpa dao/ia cKBaxunw. 
Co6wpaK>T neptopupoBaMHyio o6caAMy»o ko- 
ziOHHy (flOK) Tpy6 3 M3 Meta/i/ia c naM»TbK> 
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UurHiHnpvwecKO* AopMu c h.ipyhoium Ana- 
MeTpOM. paBHWM Anaweipy pactuupcioioro 
cieona CKoaxiiMW. " bmytpcmmmm amdmctpom 
eonbiue onyTpeHHero Auawerpa aKcnnyaiauw- 
ohmoCi ko/iohhw. HepcA cnycKOM b cKnajKiuiy 



nOK 3 ripn/iaiOT <J>opMy c houcpcmiiwmm p33- 
Mepawn. oGecnemiBaiomMMH cno6oAHbiit 
cnycK ee n miTcpoafi 33/ieraHua npoAy*™BHO- 
ro o6bCKTa 4. B 3tom nHTepoa/ie nOK 3 narpe- 

B3KDT AO OOCCTOHOB/ieMltn iJ)OpMbl. 4 11/1. 



M3o6peTeMne othocmtca k MC<t>Tera30AO- 
6wne n Moxex 6uTb ucno/ib30B3HO nptt dpo- 

MTe/lbCTBe CKB3XHH. 

H30CCTH3 KOMCTpyKUHP 3360fl CKB3*HHbl, 

BK/iK>H3ioiua» OKcnnyaTSunoMHyK) Kononny. 
cnyiueHHyiOAO Kpoonn npOAyKTueiiorooGbeK- 
T3. noTattHyK) ko/iohhy c ncp<t>optipooaHHbiMu 
OToepCTuflMn (lucnnMn). ycTanoBneitHyK) npo- 
twb npoAVKTMonoro oObOKTa. npu 3tom napyx- 
Mwii AnaMeTp noTaiiMon ko/iommw Menbiue 
Atiawerpa CTBO/ia CKiiaau'ribi. a nocneAHnvi 
Meiibiuc* anyTpcMM^ro A^aMOTpa OKcnnyaia- 

•lUOHHOl'*' KO/lOHMbl. 

OAH.I^ri a A'3»«HCV1 KOMCrpyKUMM 3360J1 

3iiyTpontui^ A^aMCTp noTatiHOti ncp4>opupo- 
aaHMOo Kor.oxHW cviuccTBenno Mctibuje Buyr- 
pCM<jro AnaMeTpa 3Kcn/iy3T3UnoHHOii 
iccnoHHW. HTOonpeAenjieT Hmaxyio npoAyxTWB- 
hv*tk CKB9.-KHMU m 33TpyrtHaeT ee o6cny>*<wn3- 
mi*? tt ■•• cii;»yaTaunK). 

nrvuvum KO.iHUK»noro 3n3opa naa/ie- 
muc cieuKy c*b:wsiii«i u nooucccc cc 3kc- 
r.-.a amu" yMCMMijoeTC* u co BpcrieHeM 
np;icroonbM3fl 30i«a ocaxMMbi paapyiuaeTca. 
nowewiee tsiokc npiiBOAi" k pa3pyiucM«K) 
ncTnAHoA KonOHHu 

H3u6onee 6/1113x3 k npeAnaraeMoCi kohct- 

py*Ui/^ CKBamtHbi. BK*niOM3»OU43fl 3KCnny3T3- 
anOHM/O KO/iOHHy. cnymeHHyio AO KPOB/IW 

npoAyKTOBMoroo6bCKTa.paciDMpciiMwftCTBO/i 
CKB35KUHU b MHTepaanc 3a/ieraiuia npoAY*' 
niBMoro o6bCKT3. noT3MHy>c nep<l>opwpOB3H- 
nyio KonOMHy 0OC3Ahwx rpyf). ycT3nonneiihyio 
npOTiiB MHTepsana 3a/ieraHwa npoAyKTMOHoro 
o6fcCiaa. npu 3tom w* npeAY"pe*Aenw(i P33- 
pyojeHwn nnaCTa r.c/ibuCBoe npocipanciBO 33 
noT3*MOM KonoMHOw m30ub3K)t rpaBuwiHO- 
necManwM 4>u/ibTpOM. t43necTM3fl koiictp>-k- 

l(iin CK83X11HU 06/iaA3eT CAeAYK)U(MMM 

HeA0CT3TK3MM: 0MC0K3 TpyAOCMKOCTb pa6or 
no C03AaHiiK) rpaBwwMO-necMaMoro (fcunbTpa: 
no Mepe 3KcnnyaTauiin rpaBHflno-nccMOHMft 

fpMJlbTp 3aOHB3CTCfl M npOAYKTHBMOCtb CKB3- 

xviHbi yMenbiuneTcn: Manuii ausmctp nornw- 
Hovi KO/ioiiHbi onpe^cnflCT »ut3Ky»o 
npoAYKTMBHOCTb CKB3MiiHbi ii 33TpynH«eT ee 
o6cny)KiiB3Hne u 3Kcnny3Taun»o. 

Uenb n306peTemi3 - yMCHbUJCHiic 1 ipyAO- 
eMK.ocTH paGoT nyBe/»HMCtmC npoiono/u 1 **' 1 *' 

H OCT VI CKB3)KMKbl. 



yK333HH3fl uenb AOCTwracTca ieM, mto b 

KOHCTpyKMlHI CKB3*MHbl. BK/l»OV3K)U4Clki 3KC" 

nnysTaunoHHyio koaohhy. cnymeHHyio AO 
KpoB/iM npOAYKTMBHOro oSbeKTa. pacwHpeM- 

5 HUM CTOO/1 CKBaxCMHU B MHTCpB3/l6 33ner3HM» 

npoAYKTMBHoro oGbeKTa. nep^opupoBSHHyio 
KO/iOHny. ycTSHOB/iCHiiyK) npoTUB iiHTepBana 
aaneranufl npoAyKinBHoro o6beKTa. nep<J)Opvi- 

P0B3HH3W KO/10HH3 o6caAHWX Tpy6 BbinO/IHCH3 
10 M3 MeT3/l/l3 C nSMflTbK), BOCCT3Ha8/lHB3IOmert 

nepB0H3M3nbHyio tt>opMy noc/ie cnycKS ee o 
MMTepBsn KpenneMnn. npMMCM M3py>KMbu^ am- 
aMetp nep<t>opMpOB3HHOiH xonoHHw o6caAHbix 
Tpy6 nepBOH3M3nbHOw unnuHAptviecKOM 4>op- 

15 MM paflCM AH3MCTpy CTBOna CKB3)KMHbl. 3 BMyT- 

pen hum AwaMCTp 6onbUje BHyrpeHHero 

A«3MeTp3 3KCnny3T3UM0HH0M KO/IOHMbl. 

npHHUMP ABVfCTBMfl MeT3/in3 C n3MflTblO 

33KnK)Maeicfl b cneAy»ou4eM. 

20 M3BCCTHO. HTO MMdOTCfl MeT3/l/lMHeCKMe 

cn/iaBbi. y kotopwx neynpyrne AC^opMaunw 
nonnccTbK) BOCCTa Has/in BaK>TC^ npw chbtuu 
narpy3Kn nnn Harpeaa. T.e. MBTann. "ecnoMw 
H3«". npno6peTaeT npexcHioio 1>opMy. 3io ao- 
25 /senne. oGMapyxeHHoe bo Mnorwx mmctwx 
MeT3/inax. cn/i3oax m MeTa/inwMCCicnx komho- 
3HUMPX. H33b»BaeTcn 3ft)fJ)eKTOM naMBTM i>op- 

Mbl. 

Ha 4>nr. 1 npeACTaB/iens cxeMaiMHecKM 
30 npeAiaraeMsa KOMCTpyxunn 3aGo« ckbs^hhw: 
Ha <t>nr. 2 - cencHne A- A na <J>vir. 1; Ha <t>ur. 3 - 
AC}>opMnpo8aHH3Ji nepeAcnycxoM b ckb3)km- 
ny noT3fiH3q KonoHna: hs 4»nr. 4 - ceneuMe 6-& 
Ha 4>nr. 3(Han6onbUJMvi amomctp noncpeMnoro 
35 ceMennfl Ae1>opMwposaHHOii KonoHrbi MCMb- 
uie BHyTpemiero AM^werpa 3Kcnnyat3nviOH- 

H01?l KO/lOHHbl). 

KOHCTpyXUMR 3360B CKB3)KMHbl BK/1K>MaeT 

3KCn/iyaT3utiOHHyK>KO/iOHHy 1. pacuinpOH»<wvi 
AO ctboh 2 CKBattWHbi b HHTepBa/ie 3anerannB 
npOAYXTHBHoro o6be(CT3 4 m neptopupoaaH- 
nyK) KonoHny 3 o6caAHwx Tpy6. 

nocne 6ypeMWfi CKBaxuHw ao Kpoonn npo- 
/V/KTMBHoro o6beKTa 4 cnycK3»OT 3KcnnyaTa- 
45 uuoMHyK) KonoHMy 1 n neMCMTupyKM ee. 
/lanee ocyinccranpiOT 6ypCHtie npoAYKTUBno- 
ro o6bCKT3 4 AonoTOM. AnaMeTp KOioporo 
MCMhuje BMyTpcMMero A^aricipa 3Kcnny3fa- 
iiMOMiio&i ko/iommw 1. nocno ncro pacuiwpnK)T 
50 cro pa3ABn>:nuMM paciunptuenflMH. Ownon- 
mwk)t pa6orbi no h3mcpcihik> ^aKTMMeCKoro 
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Aiiar.ieTpa ctbo/ib :khh>khmw. Co6up3KU nep- 
(J>opnpoDaHHyK) oOca/inyio KonoHny 3 ipy6 H3 
neianna c naM$jTbK) iuimiHApuHecKofi 4>opMw 
c napyKHbiM fluaMeipoM, paonbiM fluaMeTpy 
pacujitpenHorocToo^a CKBa>taiHW. HepeAcny- 

CKOM O CKB3>KHMy nep(t)0pnpOB3HHOl^ KOAOHHG 

3 npiifloiOT <J>opMy c nonepeMMWMw pa3Mepa- 
mii. o6ecneMHBOfomtiMti cbo6oahw* cnycx ee 
c iiHTCpaan 3aneraHH5i npOAy*™Bnoro o6beic- 
Ta 4. C ncMombK) 3/ieKTpoHarpeoaTe/ifl win 
ApyniM nyieM ocymecTonfltOT Hsrpea CTep*Hfl 
c ndMRTbio ao pacMetHoii TeMnepaTypw. Rpn 

3TOM CTepXCHb C nOMJITblO B0CCT3M3B/IWB3GT 

cbok) nepBOMSManbiiyio <|>opMy. 

n p n m e p. BypeHne noA 3Kcn/iyaT3unon- 
Hy»o KonoMHy ao rny6uH w 2C00 m ocyutecTB/ifl iot 
AOaotom 0 215.9 mm. Ha yxasaHiiyio rny6nHy 
cnvcxaKJT 3*cnnyaraiin0HHyK> KO/ionHy H3 
xpy5 0 168 mm c TonmMHOtf 1 0 mm m ueMen- 
Tiipyjor. 3a/iera*ouitiPi n:i>Ke npoAyxTi/iBHwrt 
oOlckt pa36ypn6a»OT ao/iotom 0 145 mm ao 
npocKTHOvi r/iy6wnw 2020 m. 3aTeM ctbo/i 

CKS33KMHU paCUJtipflKDT pa3ABM>KHblMM p3C" 

imiptiTftffiMii ao A«3MeTpa 0 250 mm. 143 
Meran/iac ^aM^lbK>^13roT3Bm<1ealOTnep4>opl1' 
poB3HHyK> KO/iOHiiy ahumom L=22 m h paaMe- 
p a m n di-148 mm. d2=250 mm. Ko/iOMny 
AC^opMUpyiOT. npuAao nonepCMHOMy npo<t>- 
.i/iio dim Ha <t>ur. 4 c Han6onbUiMM AnaMeipoM 
noncpeMHoro ceMemifl d3= 1 40 mm. »oo o6ecne- 
Mtioaei KO/ibuenou 3a30p. paBHbui 4 mm. c 
GuyTpenHUM AwaweTpoM 3KcnnyaTaunoMMOw 
KO/ionHii 148 mm n. c^eAoaaTenbuo. cbo6oa- 
nyK) TpoHcnopnipOBKy norafiHOfi ko/iohmw b 
MiuepBan 3anerannq npoAy«™G M oro oSbexra. 
CnyCKa»OT Ae<t>opMnponaHnyK> KO/ionHy na 
c.a&cne o c*Ba>Kn»ty ao ynopa c ec aaOoeM. 
B^.nio i *aK)r cucieMy ?.ieKTponar peoa. Rocne 
obiACOAKii b TCMCHne onpeAencMHoro speMe- 
hh noTatiHafl ko/iohh3 BoccTaHaBnueaeT cbok) 
nepBOHananbHyK) uniuiM/ipiiwecKyio ^opMy c 
Hapy>.HWM AuaMerpoM 250 mm. 

3 KOHOMI1M6C ^'33 3:Ji'|»CK T UBHOCT b OT BHCA" 

pentm npoAnaracv.HO Tcxtm'^cnoro peiue- 



hmr onpeflenneTCB AOiiomwicfibMWM acoutom 
CKBa>KMHbi. Flo <t>opMy/ie /l»on>on Ae&wr CKna- 
jkhhw Q o6p3THO nponopunonaneH MflTy- 
panbHOMy /torapn4>My oTHOiueHviirt paA^yca 
5 KOHTypa nMTaHna (R K ) m psA^yca CKBaxwubi 
(r c ), Ha OCH093HHM Mero npouaBOAme/ibHOCTb 
ckb3>kmhh c yBe/inneMHbiM paA^ycoM r c » npn 
npoMMX paBHwx ycnoauax onpeAenneTCP bu- 
paMCHMeM 

10 

In — 
In — 

15 

npumiMaji R«=200 m. rc-0.145 m. no/iy«a- 
iotQi-0.08Q. 

TaKMM o6pa30M. AOCTuraeTcn y Be/wneHue 
npovi3BOAMTe/ibHocTM 3a cmct pea/in3auuu 
npeA^araeMoro TexHUMCCKoro peujennfl. 

OopMy/ia M3o6peTeHwn 

KOHCTpyiCUMJI 33609 CKB3>KHHbl. BK/lK)MaK)- 

ma» 3Kcn/iy3TaunOHHy»o KonoMHy. cnymeH- 
nyto AO icpoB/itf npoAy^i MBMOro o6bexTa. 
paciuMpeHHUii ctbo/i ckb3xmhw b MMTepaa/ie 
3aneraHM» npOAy*TnBMoro o6beKTa. nep^opu- 
POB3HHyiO KO/IOHHy 06C3/ltlbJX Tpy6. ydaHOB- 
a6h h y K> npoTwis viHTepBana 3ancraMM» 

npOAyKTMBHOrO 06beKT3. 0T/lHM3K)mafl- 

c « tcm, mtj. c ue/ibK) yMenbiueMUfl TpyAoeM- 
koctm psGoT n ysenimeMHP npon3B0AWTe/ibHO- 

CTM CKB3XHHbl. nep4>OpMpOB3MH351 KO/IOMM3 

o6caAHbix Tpy6 BbinoflHena M3 Meian/ia c na* 

MflTbK). B0CCT3H3B/lMB3K)lUei4 nepB0H3H3nb' 

Myio <t>opMy Tiac/ie cnycKa b MHTepBan 
Kpen/ieMMB. npuMeM MapyjKHbiM A^aMeip nep- 

<t)0pMp0B3HH0M KOHOHHW 06C3AHblX Tpy6 fiep- 
40 BOH3ManbHOr1 UM/lUHAP^eCKOM <t>OpMM p3BCH 

A^aMeTpy CTBOna ckb3)kmhu, a BHyTpeHHM^ 
AwaMeTp 6o/ibiue BHyTpCMMcro A^aMeTpa 3kc- 
nnyaraunoHHOM ko/iohhu. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1st page] 
[see Russian original for figure] 



dwell 
Fig. 1 



[vertically along right margin] 

09) SU (in 1730429 Al 



[Abstract, 2nd page, 1st column] 



[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 21 5.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions di = 148 mm, 62 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis formula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 




[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 

Claim 

A well bottomhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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